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Recently, in composites production the attention has been focused on the study of ecofriendly materials derived 
from recycling. In geographical areas where biomass and other biogenic wastes are abundant, it is advantageous 
to find new applications for these production scarps [1-4]. Biochar is a solid material derived by pyrolysis of 
biomass. It is characterized by high carbon contain, and for this reason, it can be thinking as substitute of more 
expensive carbon filler in polymers.  
 
In this work, the electrical properties of biochar based cements and epoxy resin composites prepared using 
maple wood biochar as fillers are analyzed. Starting from the measured  complex permittivity,  the shielding 
properties of the composites are evaluated.  
Biochar was ground using an industrial blade mixer (Savatec BB90E). The filler was then 
dispersed in the epoxy resin LPL (Cores Ocean) using an ULTRA-TURRAX (T18) 
homogenizer operated at 20,000 rpm for two minutes to obtain an optimum dispersion. To 
get rid of entrapped gas bubbles in the composites, samples were subsequently sonicated 
for 15 minutes and then degassed in a vacuum chamber (50 mbar) for 20 minutes. The 
composites were molded into cubic or cylindrical shape for the electrical characterization. 
The procedure described in [5] was used for cements. 
The permittivity and conductivity of the samples was measured using a 
commercial open-ended coaxial sensor (Agilent 85070D) and a Network 
Analyzer (E8361A). These measurements were used to study the microwave 
shielding properties of the composites. 
Shielding effectiveness (SE) can be defined in decibels (dB) as: 
𝑆𝐸𝑑𝐵 =  𝑅𝑑𝐵 + 𝐴𝑑𝐵 + 𝑀𝑑𝐵  (1) 
where RdB is the reflection loss which occurs due to reflection of the 
electromagnetic waves at the material’s interfaces, AdB is the absorption loss  
and MdB  is due to multiple reflection loss. These terms depends on the permittivity and thickness of the composite 
[6]. A parametric analysis is performed for various concentration of biochar in both cements and epoxy resin 
composites. 
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Figure 1 – Samples  
Figure 2 – Measurement Setup  
